The cubic crystal structure of the title compound, [NaNd(C 14 À anions and sodium cations functioning as linkers. In the complex anion, the Nd 3+ ion has an eightfold coordination environment formed by the sulfonyl and phosphoryl O atoms of four bidentate chelating N-(dimorpholinophosphoryl)benzenesulfonamidate ligands: the resulting NdO 8 polyhedron can be described as intermediate between dodecahedral and square antiprismatic. The sodium ion adopts an NaO 4 tetrahedral geometry arising from four monodentate benzenesulfonamidate ligands. The resulting crystal structure is unusual because it contains substantial voids (800 Å 3 per unit cell), within which there is no evidence of included solvent.
Related literature
For general background to the use of bidentate ligands in ring closure in coordination compounds, see: Casas et al. (1995) ; Amirkhanov et al. (1997) ; Ly & Woollins (1998) 
Experimental
Crystal data [NaNd(C 14 
Comment
Lots of bidentate ligands under coordination form closure rings through the donor atoms binding to the same metal. The most used ligands are those derived from that containing oxygen, nitrogen, phosphorus and sulphur atoms (Casas et al., 1995; Amirkhanov et al., 1997; Ly et al., 1998) . Such chelates may be used in catalysis (Zazybin et al., 2006) , metal extraction (Karande et al., 2003; Morgalyuk et al., 2005) , bioinorganic chemistry (Xu et al., 2000) . Phosphorylated sulphonylamides of a general view RS(O) 2 NHP(O)(NR 2 ) 2 could be applied for obtaining of lanthanide coordination compounds and presence of sulfono-group oxygen atom as addititious coordination centre gives a challenging opportunity to use them as convenient building blocks for syntheses of bi-and poly-nuclear compounds.
The results of lanthanide compounds investigation with one of the phosphorylated sulphonylamides representative -
) 4 ] n were already reported (Moroz et al., 2007) .
We now report the synthesis and investigation of tetrakis -complex of the composition {Na[Nd(L) 4 ]} n , (I) (Fig.1) , where
The synthesis of HL was carried out according to (Oyamada et al., 1960; Kirsanov et al., 1954) , using benzenesulfonamide and morpholine. The Nd -O(P) bond lengths (2.376 (4) Å) are shorter than Nd -O(S) (2.532 (4) Å) that can be explained by higher affinity of phosphoryl group to lanthanide ions. The P -O (1.499 (4) Å), N(1) -P (1.613 (6) Å) bond lengths are also comparable with the values observed for similar compounds (Sokolnicki et al., 1998; Sokolov et al., 2007) . The average P-N (morpholine substituents) distance (1.628 (7) The bonding of complex anions in polymer structure is provided by Na ions. The Na polyhedron is a distorted tetrahedron, formed by two SO oxygens from different anions.
The crystal structure is unusual: it contains substantial voids (800 Å 3 ) within which there is no evidence for included solvent (Fig. 3) . The crystals remained glass-clear being on air. 
Refinement
All hydrogen atoms were located from electron density difference maps and included in the refinement in the riding motion approximation with U iso constrained to be 1.5 times U eq of the carrier atom for the methyl groups and 1.2 times U eq of the carrier atom for the other atoms.
Figures Fig. 1 . A view of Na[Nd(L) 4 ] n with displacement ellipsoids shown at the 30% probability level. H atoms and morpholine rings have been omitted for clarity. 
catena-Poly[neodymium(III)-bis[µ-N-
Special details
Experimental. CrysAlis RED, (Oxford Diffraction Ltd., 2007) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm.
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. 1.613 (6) C9-H9A 0.9700 P1-N3
Geometric parameters (Å, °)
1.619 (7) C9-H9B 0.9700 P1-N2
1.637 (7) C10-H10A 0.9700 S1-O3
1.444 (4) C10-H10B 0.9700 S1-O2
1.453 (4) C12-C11 1.524 (5) S1-N1
1.513 (6) C12-H12A 0.9700 S1-C1
1.787 (6) C12-H12B 0.9700 C1-C6
1.365 (10) C11-H11A 0.9700 C1-C2
1.380 (9) C11-H11B 0.9700 N2-C7
1.400 (9) C13-C14 105.4 (4) C12-C11-H11B 108.4 S1 v -Na1-S1-O3 11.0 (3) Na1-S1-O2-Nd1 −81.7 (3) S1 iv -Na1-S1-O3 −90.9 (3) O1 i -Nd1-O2-S1 −126.9 (4) S1
ii -Na1-S1-O3 124.3 (3) O1
ii -Nd1-O2-S1 129.2 (4)
O3-Na1-S1-O2 −98.0 (4) O1-Nd1-O2-S1 −22.3 (3) O3 iv -Na1-S1-O2 147.6 (2) O1
iii -Nd1-O2-S1 51.6 (5) O3 v -Na1-S1-O2 −82.1 (2) O2
ii -Nd1-O2-S1 54.6 (3)
O3
ii -Na1-S1-O2 44.1 (2) O2
iii -Nd1-O2-S1 −73.1 (3) S1 v -Na1-S1-O2 −86.97 (18) O2 i -Nd1-O2-S1 −177.7 (3) S1 iv -Na1-S1-O2 171.15 (19) O2-S1-O3-Na1 98.6 (3) S1
ii -Na1-S1-O2 26.33 (17) N1-S1-O3-Na1 −31.9 (4) O3-Na1-S1-N1 149.9 (4) C1-S1-O3-Na1 −146.2 (3) O3 iv -Na1-S1-N1 35.5 (2) O3 iv -Na1-O3-S1 75.7 (3) O3 v -Na1-S1-N1 165.7 (2) O3 v -Na1-O3-S1 −166.5 (4)
ii -Na1-S1-N1 −68.0 (2) O3
ii -Na1-O3-S1 −39.9 (2) S1 v -Na1-S1-N1 160.9 (2) S1 v -Na1-O3-S1 −172.4 (2) S1 iv -Na1-S1-N1 59.0 (2) S1
iv -Na1-O3-S1 98.4 (3) S1
ii -Na1-S1-N1 −85.8 (2) S1
ii -Na1-O3-S1 −53.7 (3)
O3-Na1-S1-C1 46.3 (4) N1-P1-O1-Nd1 −1.5 (5) O3 iv -Na1-S1-C1 −68.1 (3) N3-P1-O1-Nd1 −126.5 (5) O3 v -Na1-S1-C1 62.2 (3) N2-P1-O1-Nd1 118.3 (4)
ii -Na1-S1-C1 −171.6 (3) O1 i -Nd1-O1-P1 86.0 (3) S1 v -Na1-S1-C1 57.3 (3) O1
ii -Nd1-O1-P1 −24.3 (3) S1 iv -Na1-S1-C1 −44.6 (3) O1
iii -Nd1-O1-P1 −134.7 (4) S1
ii -Na1-S1-C1 170.6 (3) O2
ii -Nd1-O1-P1 −65.6 (4)
O3-S1-C1-C6 −131.8 (6) O2-Nd1-O1-P1 17.5 (4)
O2-S1-C1-C6 −11.2 (6) O2
iii -Nd1-O1-P1 156.7 (4) N1-S1-C1-C6 111.1 (6) O2 i -Nd1-O1-P1 153.6 (3) Fig. 1 supplementary materials sup-11 
